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EXPERIMENTAL DETERMINATION OF EXCHANGE INTEGRALS IN MAGNETITE

GROUPE D E DIFFUSION INELASTIQUE DES NEUTRONS (*)
Service 
JAB (exchange integrals between nearest-neighbor ions
A and B) and suggested that JBB was about -0.10 JAB, but gave no information about J , which was thought negligible.
Moglestue [3] , analyzing a set of experimental results obtained by various methods, came to the conclusion that the three exchange integrals JAB, JAA, and JBB had to be taken into account, and he determined a set of values in agreement with those already found by NCel [4], in 1948, in studying the paramagnetic susceptibility (see Table) .
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Our work was lead on a triple-axis spectrometer, in Saclay, with a natural crystal (4 x 4 x 1.3 em3), aligned with a vertical [I101 axis, a n electromagnet being able to produce a vertical field of some 2 000 Gauss a t the sample. Measurements were made a t room temperature, along the [001] direction, most of them around the reciprocal lattice point (W), some ones being made or confirmed around other points.
We could improve the optical branch observed by Brockhouse and Watanabe and disclosed two other The diagonalization of the hamiltonian gives the eigenvectors and the scattering cross-section may then be calculated for each mode. In the Heisenberg model, the structure factor of the spin wave mode o,, in the [OOl] direction, is zero in the whole (004) Brillouin zone, therefore the o, branch should not be seen there. But it was actually observed in the (004) zone and the observed intensity was comparable with that of the o, branch. An interaction between o2 and a4 branches has an effect too localized near the crossing of the branches as to explain such a fact.
As indeed it is the hamiltonian symmetry which causes the cancellation of the structure factor, it seems that the symmetry must be broken by introducing magnetic interaction of another type than S i . S j Heisenberg term. Calculus are now pursued.
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